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Abstract
Background: Familial retinal arteriolar tortuosity (fRAT) is an autosomal dominant
disorder that is characterized by tortuosity of the second and third order retinal
arterioles in the macular and peripapillary areas. The genetics of fRAT are
incompletely understood but have been associated with a missense mutation in the
COL4A1 gene in some cases. fRAT is not typically associated with visual loss and
prognosis is good. However, the tortuous arterioles can bleed, causing intraretinal,
preretinal, and/or subretinal hemorrhages.
Objective: To describe a case of Terson-like syndrome associated with familial retinal
arteriolar tortuosity (fRAT) in the setting of spontaneous spinal hemorrhage.
Results: A 63yo woman presented with blurred vision in both eyes at the time of
developing a spontaneous spinal hemorrhage. Ophthalmic exam demonstrated large
subhyaloid hemorrhages with intraretinal and subretinal hemorrhages in both eyes in
addition to having tortuous retinal arterioles of the second and third order. Visual
Acuity at presentation was 20/400 right eye, CF left eye. She was diagnosed with
Terson-like syndrome associated with familial retinal arteriolar tortuosity (fRAT) in the
setting of a spontaneous spinal hemorrhage, and her vision improved over the year
with observation alone.
Conclusions: This is the first documented case of fRAT with hemorrhages associated
with a spontaneous spinal hemorrhage.

Introduction

Methods and Materials
Case report and literature review
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Discussion

A 63 year old Caucasian woman presented to the emergency room with sudden
intractable mid-back pain requiring sedation for pain control. Her past medical history
was significant for stage 4 ovarian and uterine cancer at age 26, rheumatic fever
status post mitral valve replacement at age 56, hypothyroidism, and hypertension.
Medications included Coumadin, Aspirin, Levothyroxine, Metoprolol, and Lipitor.
While sedated, MRI imaging revealed a spinal hemorrhage in the lower cervical/upper
thoracic spinal canal (Figure 1). Brain MRI was normal. A diagnostic and therapeutic
lumbar puncture was performed which revealed an opening pressure of 25 cmH2O
with hemorrhage. When she awoke from sedation that same day, she noted dark
shadows in the central vision of both eyes. The neurosurgery team diagnosed a
spontaneous spinal hemorrhage and recommended observation along with
discontinuation of Coumadin and Aspirin.
She initially presented to the retina service three weeks later, and she commented
that the dark shadows became less dark over the previous week. On initial exam,
visual acuity was 20/400 in her right eye and counting fingers in her left eye.
Intraocular pressure (IOP) was 10 mmHg in her right eye and 9 mmHg in her left eye.
Funduscopic exam demonstrated subhyaloid and subretinal hemorrhages in the
macula of both eyes (Figure 2). Additionally, she had tortuous retinal arterioles of the
second and third order in the macula of both eyes.
She was diagnosed with Terson-like syndrome associated with familial retinal
arteriolar tortuosity (fRAT) in the setting of spontaneous spinal hemorrhage.
Observation alone was recommended. Over the following year, the hemorrhages
slowly resolved and visual acuity improved (Figure 3 and 4). At her two-year follow-up
exam, visual acuity was 20/50 in her right eye and 20/25 in her left eye. Her repeat
brain and spine imaging showed no new bleeding over the two-year followup.

Familial retinal arteriolar tortuosity (fRAT) is generally a benign condition and visual
prognosis is good. Although abnormal, these vessels rarely bleed and cause vision
loss. However, spontaneous bleeding has been reported, and also in the setting of an
acute hippocampal infarction and carotid aneurysm respectively ⁴˒⁵.
Although unclear why these vessels bleed in some patients, could bleeding episodes
be due to higher intracapillary pressure created by these tortuous vessels? Some
studies have linked ruptured saccular aneurysms and lacunar strokes both of which
are strongly associated with elevated blood pressure to intrinsic cerebral vascular
abnormalities ⁶˒⁷. In addition, Valsalva maneuver, a maneuver that transiently
increases intravascular pressure, has elicited retinal hemorrhages ⁴. Hence, it is not
unreasonable to hypothesize that these tortuous vessels are structurally susceptible
to bleed in settings of increased vascular or intracranial pressure.
The vascular malformations observed in fRAT may not be isolated to the retina. fRAT
has been associated with small vessels outside the retina, including a spinal cord
vascular mass ⁸. Our patient developed a spontaneous spinal hemorrhage around the
time of intraocular hemorrhage raising the possibility that abnormal spinal vessels
were present. These spinal vessels may have been too small for detection with MRI
imaging. Furthermore, a COL4A1 missense mutation has been linked to fRAT ².
COL4A1 encodes type IV collagen, a widely distributed structural protein and all
basement membranes contain type IV collagen ⁹. Hence, type IV collagen plays an
important role in the basal lamina of retinal vessels and in the vascular basement
membranes of spinal vessels ⁹˒¹⁰. A COL4A1 mutation not only impairs collagen
secretion but also accumulates misfolded protein within the cells thereby
compromising the structural and functional integrity of ocular and vascular structures
². Hence, further studies are warranted to identify abnormal vessels beyond the retina
in fRAT patients.

Familial retinal arteriolar tortuosity (fRAT) is an autosomal dominant disorder that is

Conclusions

characterized by tortuosity of the second and third order retinal arterioles in the
macular and peripapillary areas ¹. The genetics of fRAT are incompletely understood
but have been associated with a missense mutation in the COL4A1 gene in some
cases ². fRAT is not typically associated with visual loss and prognosis is good.
However, the tortuous arterioles can bleed causing intraretinal, preretinal, and/or
subretinal hemorrhages ¹. These retinal hemorrhages may occur spontaneously, and

Figure 1. T2-weighted sagittal view MRI of the cervical
spine showing heterogeneous, hypointense lesion located
in posterior spinal canal consistent with spinal hemorrhage
(red arrow).

Figure 2. Initial presentation fundus photograph (a) and
infrared (b) showing bilateral tortuous second and third
order retinal arterioles with preretinal, intraretinal, and
subretinal hemorrhage.

Figure 3. 6-month followup fundus photograph (a) and
infrared (b), showing resolution of the hemorrhages.

Figure 4. Initial (a) and 3 year (b) spectral-domain
OCT images showing resolution with temporal inner retinal
thinning.

in some cases have been shown to be elicited by Valsalva maneuvers ³. Retinal

This is the first documented case of fRAT with hemorrhages associated with a
spontaneous spinal hemorrhage.
Although Spinal SAH are rare (0.05 – 1.5% of all SAH cases) and typically occur in
settings of coagulopathy, trauma, vascular or neoplastic lesion, and sometimes
idiopathically, should these patients undergo fundus exams looking for vascular
abnormalities in the retina?
It is currently unclear if fRAT increases susceptibility to hemorrhage in times of
presumed increased retinal venous pressure.

hemorrhages have also been reported in the setting of systemic diseases including
acute hippocampal infarction and carotid aneurysm ⁴˒⁵. We report the first case
associated with a spontaneous spinal hemorrhage.
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